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tlMKT* aajr Ini ft tmadmmy tonam&M hypomtrtmSA ift tSift 
•ftrly |K>«ftftfftrfttiirft periods. Xt Hnt ^tsii iwmtXy cfttftbX* 
iiiMid titftt tlift JjxtrfteftXX^dftr £ImM vo 1 w« or but# 
prteiftftXy * fwafttioiiil mtjpmMvLlMr HuM yf^vam 
it ft ftft^ftr l^ftmiBftats ftf -^ft r&ml sodiiii «]cftx*fttioii« 


Xt iMui 4«ftQJEiftti«tftd ’iMn tbft nttftbeClift 


My tft mmimO. •trftsft pr<if#iiiiilly 
ftitcrs tlift fftr Mt anil nfttar ia tlift fM 
tifft' As ft fiiMt ftf tiiftft* fttMftft it l3A8 bftftft 

ftostSBftsy far mt yaars ta 3.i»lt tiia awnmts of aatar 
ftM «<3iiijiict«ra4 ia tlia laatofarfttiira ywrioA. 

Mast aiialjalftiis MJafft tliftt ««oli IlaltfttXm ra^ioafts 

of aAmmi* mMimmX tiyyaafttramiA «a<t 
astir IsMIifttImt pribAans ablioli lisfa baas justaS to 
mmm In Hii ymtimt* A mmSmr af raaast 

roparta Ws luflastiaa tbst -Miaya ia as ftesla ii^lsit 
Is M Mm if IstisMSaSsr flalA apftsa furisf 
stiftiaftl.' tvsM 'smI tlist ft XSTii wMKiiit af xautM is 
mM 'M somart ^ts Alaa Mpita tsia fast 
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insMlsi ^rnrnmmr^ ^ aaitifpM 'ipMtj*# fariai« 
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tt«r» ta irtai iijptMteMU pn^ur 

kMUM «C W •WMtaM OmU vattMUo. Zb* laMwialty 
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isrI'r&etXlialftr furth«r lnor««m hypomtrmlAt 

vhjyeli ofteyors «ft«: siirgiesl i^reetas. ctf 

this iriisn sa«& in ths light of tho t]fp« 

of fluid odaiioistrtttICMai por op«x*ativolf fund post 
oporatiYidf oM Of foot Of this fluid cm tho sonui ^ 
oodiim lovid.* is Ispi^out for tho oliuioioft* Ih this 
contost ito u«»iod to ro*oxsaino tho usuwl conoopt of 
ochiiiiisti^ticm :of s^odimi froo fluid Id tho isoiodiato 
post oporativo pmricsKis. 

AmM mm 

1« To doGomout tho sediun ayod potssstwB status pro 
oporativolf and to too tho ohaagoa in tho mmem 
aodluai aad potaasluys in oarl|r pool oporativo 
l^loda. 

I. To aaaoaa ^ Mmt of tppo of fluid gioou la 
^o: pmroporatiiro oad , oarly post , eporatioo poriod ; 

<m aon» CNHSololity. 

3» To asaoao tho offoot of t:irpo of fluid glooa ia 
tho poroporotito oM oorly post ©poratioo period • 
oa uriaary aodiwi asd urinary oolvmo. 

■ '** 0 * 
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On* of tk« «o«t oritieuLl Anpeots of 
ooTiioal pot loot *8 oaro r«3.at«i to th« M»iia$o»«iit of 
f Xui4 Aii4 olootrolytoo, oopooially btoau»* tlio opoi*- 
t Jlvo tfftiow |]^poao8 A groat ispoot oa tli.ft i^yoii^ofy ^ 
of l»0(3y floiilo md ofootrolytoo, 

^tmt, ,ii.„ 

thm lioiy la mvq^mmd of two Mt^co* 

ooay^Ciittata 
1« Mm Ofpoiniyi 

t* ^OMOOIIS 

BoOjr fat and oxtraooIXoLLar iolids ouola, as 1N»fMit 
tondoot l^oola ami oollagoii mIco ip tlio non liydroiia 
portioiu flit aqiuooiia idiaso is la gontral tlio aim of 
tturoo mmifmmta osttinMiolXiilar wator* blood tolwiMi \ 
*b 4 iiitioieoHitlar floid* 

Vator oonstitiitos about 50»7^ of 
total body waiglit waiag ^teutariusi oxida or triatiatod 
watar for aiaaaiirmumt of total body wat^ (Moora at 
al 19SS) bata dbowa liiat total body watar as a par* 
aafflaia of total body waiglit* daoraasaa ataadily and 
signif Idotty^y witb aga to a low of 91 and ^7% in aalaa 
diid.fiMildi raipMitifdlyt Slaoa fat oantaiaa littla 



watw* th« Itftn iMlYiaual lias a grsattr preport ien 
oX nmtm: to total body nolght tliaia tlia obaso pojpsoa* 
Sim:* Xonalos hair# gioatior ^paiitlty oX fat so th# 
ptrowstag# of wittr is less in famalea than of wslos 
of sail# vsight* 


CemirorBslyt tha highost proportiom 
of total body #at«r is found in nswbomr which after 
several issiiths after birth deorsNases gradually is a 
physiological loss as the child adjusts to the 
environnent. 

the water of body is divided into 
three functional ooniArtttefits* the fluid with in the 
body's diverse cell populatitm repreeents between: 

of body weight, the aictreoellular water »#<• 
presents approxlsmti^y 10% of body weight and ia 
divided batwem intravascular fluid# or plasna ($%) 
and intsrstitiedL or esTtravasculeur# eortraoellular 
fluid (15%)* 


Total artracellular voluns 20% 
Interstitial 15%) 


Plansa 

apt iigppr'aiia 


I (Plasma 5% 

I Total intraoalliilar voluma 40% 


Xaterstitial 

fluid 


intr^callwlaj* fluid is givitu in Mleif* 

7he i^otfiasium and aagnaaluii ar« 
tb.® priiMsipal cations and phosphet®a & pr®t®iiui th® 
principal anion in intracellular coi^partiMint* 

mrnm^^ mu 

The total ejctracellular fluid voluia# 
represents 2€^ of body weiilit* The eactmcellular fluid 
conpartnent fees tw® gt^or suMivisinna. 

The plasaa ecluse is apprexiskately 
3% ®f the weight of ncreal adult. The interstitial or 
extrawasculary fluid edluae ohtained hy suhstracting 
the plasna eolune from the aeaaured total extraoellular 
fl%iid eoluiM const itutea approadyaately 15% of body 
weight* • 

The interstitial, fluid Is further 
oosplieated hy hawing, noraally, a rapidly, eciuilihra* 
ting or funetlonal oonponent, as will as several slowly 
e^ilihrating , or nlatiwely nonfunot inning ooaponents 
Ths non functioning oosponents include connective tism 
water, as well as water that has been tmnmd traiisc4ll«* 
ular which includea cwrsinrospinal and ^oint fluids* 

This non functional component norraslly represents only 
10% of the iistsrstitisl fluid voluae end is not 

to he omfused with the reUktiWily nonfimetiraol 
•ntinicelldliilf fluid ofttu latMlldd as third .spaoe found 
in imm 




nozmX coiistltiiiitiitt tiift 
mrm iseraptrliiiftiiis are g iv»a 


200 M«g/L 200Meq/L 


fttion lAAiOjQui f 


CatlAA lAniOA 


154 154 

miq/h mq/l 


PlMmm 'JmtmvtitM Mme9llvlmr 

fluid fluid 



Th9 sodium is as4<»r cation of tbc 
iHitroosliiilsr fluid & ccntributos noro tban 909( to 
tlio oaaiol*lit|r tti tbis comisurtsioiit. 


fhm iMii^lity of bo^ fluids is 
ditflaod a# * tba osaolai* eoAOsntration taprassad as 
mmeiSs/lMm of OsnOlas Is tba nusbar of 
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Th» dliieirmace ia iojEtic coB^sitlon 
of ijxtxmoelliilar & «9rtra©elii3i«r floM coaipartffiaiita 
art ®aint&la«<i by eeXi naii, Kbicb fwnetion* «« 
•MiiporsftAblo membraot. The ©aiaotic preasura of fluid 
i» the wm of the partial preaiure ocetlbiifeed by aach 
of tha soliitaa la that fluid, the effective oamotlc 
preaiiir# la dapezdexit ©a those aubataaca that fan to 
paaa through porea of aealptrmeable aambraae* Sediw 
Which la principle catioja ©f «art;i»c#lluler fluid, 
contributes aa^or portion of t© the ©aaiotic pressure 
($<¥). 

Since the cell maiBbranes are coiaple* 
tely permeable to water, the effective osmotic 
pressure in the two compartments are considered to be 
equal. Any ccModltion that alters the effective osmotic 
pressui^ In the two compartment will result in redis- 
trlbutien inter between l^e compartments. Thim an 
Increase In effective ossctlo pressure in the cctra* 
©ellular fluid, which would oocur most frequently as a 
result of increased sodium oonceiitretion will oauss a 
not transfsr of water and irauld oontinua until the 
effective osm»tic pressure in two compartments are 
eqosl* Thus Intracellular fluid* shares in losses that 
involve a dM^e in coiaoantretion or ooaposltion of 



th« «trae*llijtlar fluid tnrt ihar»8 ia ©feaiif## 

iasrolirliMI losa of isorlaiiie -foliMt «l©a«i* Smrm. mmo» 
lality* a©»ally Og»ol/kg m&mxtna the total 

conceatiatim of all osmotically aotive eatitiea 
in serum watert like other measur^aeata of ooxioeiif 
tration its does aot of Itself give lafonBation ahout 
the total amounts of oiroulatlng materials which 
depends on the plasma volume as' well as the ooooen- 
tration* i^dditional information ia obtained if urinary 
osmolality is measured siaultaisioiisly as this ref loots 
the aotioo of antiHiiurttio hormone mk renal tii^iles* 

Increase in serum osmolality is a 
eonse<|uei]ne of eithsr an increase in strum sodium 
ooAOsntration or in the oonomatration of other osmotic 
©ally aetive siihstaiices* 

The decrease in serum osmolality is 
almost always attributahle to a low aodlia concentzmtion* 
Although thi* mr be to sodium deficiency the more 
narked falls are seen in ©ondition with water reteai«^ 
tim without sodium rotation, fixoess AHi activity 
which is a feature of body's response to injury may 
aieo lead to low sann osmolality particularly if 
enoessive intiiivii9b@us administration of Isotonic glu* 
coat sdiftioii is carried out after trauma or in the 
iMiiate'fOii 
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■Qgittlar fhe iifftrtno# iMtWMii t)i« 

plaiB I oimoiaiity & ©aaiilality pradicstaii fro® 
maaaurad (Na’*) ia tarmad aa osaolar gap* 

giamjlisaim, <i, ,§Qaiiii,.ji^i£s 

Fail in. aaruB aediaa lavaX la wall : 
toom t© oeaia? aftar any aiirg«py (Flaar at al, 1980 
aM Chaa at al, 1980), ehaagaa ia flul4 aM alactr©- 
lyta Bttabolliffli aa a raault , of traima art for tJi# 
moat tima raaialta of altamatioa ia aysttfaic nowrcN* 
aadooriaai aii¥iormaat« Xa ©riar for a Faflwt© h» 
laitiatad* tha atiaulua aast Imi pcroalViKt by a 
apaoialia'af raeoptor that traaathioaa tha atijnulua ia 
t© alaotrlcal aot laity aad traanmta to tosHEiia, Thia 
aaoBipllfiai by tha RKpariisaata of Luna & EgOMi (1999) 
iawhioh oaa hio^b of Sog waaMt attaohad to body 
oaly by faaiural &rtmey aad waiat l^a trauiwi 

to tha iiiftaanratad but othamlaa dataohad IJjab coati-* 
auad to awoha aa iooraasad A,C«T.H, & oortlaol raa» 
poiiaa* Whan ©arva waa aavarad, laatioi ©sly tha 
artary & aala tstacfc tha raap^aa to trauiia waa <^a<*- 
alnatad. Similarly patiaata undarfoiag loaar limb 
aurgary uiular aplual aoaaathaaia doaot dMoaatrata 
an iaaraaaa la aaa^N^aaia aa^^om during tha praoad* 
lira aa ©omparad to patiaats uadar going tha aaaa 
praeaduro mdiMr BmmamX a»aa8thaaia«. This ia banatiaa 
af Ijghibiti^ aff^^oX apinal amaathaaia m mmxM 
aaddaiairaiiyt- ’ * ' - 
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Lap^.to«its In the ntistneft #f 
dimlnlBhed circulating velvim dto not roault in 
adranoccarfeical stlamlation if tli® tra»wati**<i ar«a 
is d«im»rvat®4, Sinilarly local anaaatliatics 
felockliii th# transniasioa of afiaraat inpaaaS' fron 
tbe araa of in^uir* inte^lbit th# aauroaniocrinal 
raspimsa to Cftaratlva trauaa aUcltad Oy sttnultia 
prmtm&t at tha oparatlfa sits* Th« popoeptlon of 
stijiuliis naad not Ini ooneionst as sfviiiancad by tha 
ability of IMlviduala to raaponil t» surflcal atimi* 
lus daapita tba prosanca of gajneral anauui^asia* fivan 
this raaponsa la not tba aaiaa bad anaaatbasia not 
baan praaant* Tbo diffaraiiiCa mtimm at laaat in part § 
tbrottib ability of gmmml anaaatbaiiea t;h«uialf 
to initiatat inbibit or angmant nanroandooriiwl 
raflascas* 

Mo eparativa ti^ina ougbt to ba 
tbougbt of witbont eonaidaration &£ tba particular 
anaaatbatio agant tsi»loyad & daptb & duration of 
anaastbasia. 

aurgioal trauoa oanaaa a auddan 
riaa In aldoatarona & oortiaol laval in tba patimt 
(iiawadio J*C« (k i«r«Voodniff 1997) ..Tba aldoataroaa 
d «<nrtla<od.t boHi art raapenaibila for laodina ratantlaii 
In tba p^^^oparatira parioda (Japson E*F» .lUH* fiaiaar 


1^1)* Th« deoi*it&siNl r«B»i •xcapttion of » 9 divm 1» a. 

doowemtofl foetiiro of p©»t opoiativo porioda 
CHarity J.0. & I*S. mv4iM 1992). Funotloml latra- 
eolXuXar fluid v^uao has jpactatly base shown t© bo 
a iwior (^ormiiMt of tho nagnltuda of ronal sodiw 
®3GOp«tl@n in iiormsl Indi^iduaiB (%>8t«in F.H. 1957). 
Tha roduotion of fusetional axtractllular fluid 'volume 
during the operative procedure Is IMependeat oif whole 
blood loss ^during operation. The only factor observed 
which would tend to influstoce the degree of functional 
entracelliilar loss is the magnitude of the local 
trauBHi. Thus a decrease In funotlonal extracellular 
fluid volume duriig post operative period is due to an 
intemsl reddatribution of fluids. This decreases In 
fuiwttioiuil intra voluae in itself is a strong 

stimulus for sldost«rone secretion despite on over all 
fluid retantion. this reaction of £3DF volume in turn 
ia reapmiaible for sodium retention in the post 
operative periods, thus normally them ia sodium rate* 
ntion in post operative pm^iods* 

A fall in plsffsa sodiiss ccmintra.. 
tlon often to hfpomtrmml^ level* is well known to 
oocur after, ,tr«n8sa and ma^or surgery (Flaar C.f .a. 
abattaoiiafya s.S#* aingh C*M*» 1871 Chan S. Beddiffe 
It A# Johniim 1980)# l|..is widely believed that fall 


U ; 

ia soditia aft«r «irga*y results 

fro* saaogensus dilution, l>ut this is insufficisnt to 
cause all of *1110 ofeaerved changes. In patients severely^ 
ill aft«r operation prof omd fall in placaa swUun nay 
occur and ©snolar gaps seen (lindell S.F., Claiit R.G, : : 

1976 & Fleer C.T.G,, Singh C,M, 1963). The lowering 
of plasma sodiua my he ahrt;^ or slow & sustained, 

Abrupt fall in s^iun plasma are often accoapanied hy 
reduced ^molality. Tim sioh cell concept attrihutes 
osBolar gaps to isotoaic redistrihutlon of si^utesi' ; ' 

£rm cells to extracellular fluid, caused hy ea ehnipt 

increase is cell mmlimm permeehility and the- seuirtaiaed i 

■ ■ ■ i; 

dilution with no cmnolar gaps to a wide spread isi>aired ! 
capability of cells t? mintain their nonael content of ; 
non diffusal^e solute (fleer C,T,G«» 1970, fleer C,f«Q, 

Singh C,li,, 1972, 1973)* ' ; 

The fall in sexm sodius has: been ' > 

seen in the pmswsce of sodium retention after treume, 

■ ■ ■ ■ ' ' i 

Inspite of a raised aldosterone lewel. Pert of this | 

hypisiatreffiia em be explainable on the besis of Oblige^ i 
■ : ' -i 

tory sntidluresis due to raised sntidluretic hamone | 

Isfoel lasting for ^36 hcnirs CLoQuean* «c Lowis 195t) | 

post Tim piasma aldosteroni conoentraticn | 

denoaistratot n oirndlon ihythun In which tho poak | 

ooKioiimtlon It and nJ#it, FoUowing | 

tstuiWOi xhytwi is lost^ *elewatod 1 

during owtlro Sik mm . 1 



f«riQd« PlaaBft eoiic«ntrmtioa of aldoatorentt also 
incrtaaea aaseathosia iCLojotf* Imt mt to 

tl» «RttEt saoEt foOtlowliii ia^oary * m3/&r op«ratioB*< 
Tho hiihoftt ooncontratioo of aJLdoatorono Ima been 
aotod Am tb# aiomRl poriod follow imi Amjiary* 


Colla of airomiil e&rtttx$ xome glomo- 
rmlosa symtheaixo amd aeo3?«t« aldostoromt Am rmxpQmm 
to timmiiat The two most importamt moohsmAsm for aldo«» 
storomo socrotion appear to ba throygh & 

amglotomslii. Strssa inducod olsvatAom Am aldosterom* 
is probably mediatod thrtmtgb a.C.T.H, Tbs stimulatory 
offset of A.C.T.H, om aldostorom# produotiom is short 
lAYod. As a rosult of this short lived potomey. 

A*c.T.H, probably has a miaor relo Am ehromic status 
whore arngiotomsioii II appears to bo tho maim stimula* 
timi hormomo. Othor faoteu*s that nay alter tho aidos* 
toromo soerotiom by adronal eortox 
1. imeroasod Fj^ (Flasma potassiiM). 

2* Doexwsitsod %a iFl»am» sodium) 

Imoroaso Am Pj^ r^rosomt am Isqpwrtaat 
stiasili for aldostsmtaio soerotiom* but doos mot 
rop^iomt a neehamism for ohamgimg aldoatoremo soero*> 
tien idMm tttid^liiii Imtaho ohastos* tho imoroasod aldoo«» 
tmmo mmNikim mmm vildi doeroasod plasma sodiiai 
iMprtsimts am appd*esorlNata fospomso for maimtaiiiAmg 
«lio aodi!i« balmaia# tho offoet of plasma 

'iMiMai'W la of mimsr ' li^aatiiiiia 

m mrotiem f«r %m 
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first of all, dtoraaaa in plaasta sodiuBt iiaa a r«la- 
tivaly wtak stinulatory affaot m aldeataroaa t«©r«» 
tiont saoondary oisanias in sodium intaka bava mlnissal 
af facts m plasma sodium. For «Ka^pla, while an 
incraasa M &^ixm intake adds sodium to the axtra*- 
eallular fluid & produces a tranaiaBt Incraasa iu 
plasma sodium. The plajM oimolality also ineraasas, 
stiaulatini osmoraoaptors. The result ing stimulation 
af thirst &. kin ralassa . laads to axpanslon of tha 
plasma wolimw and dilution of tha iiiiastad aodlum, so 
that tha war all ohaaias to plasma sodius la »all* : 
flms tha ehangas to aldoatarme sacratioii that accompany 
ohanias to s^lw totaka mual: ha primarily wdi**atad 
:byAagiotaasto'II* ' 

Primary action ' of aldoat«n»a is 
ralatad to fluid & alactrolyta haianea, .In tha aarly 
distal ©oKfolulad tuteulas aldoatar<»a tocraaaas tha 
raahacrptiw c£ sodium k of ohlorida k to lata eonwo* 
lutad tutftilas & aarly collaotiiig dust it promotas 
raalNiorptiott af sodium k ajtcraticsis of potassium* finis 
aldostarwa Iswii. (hartog k aftar surtary C trauma), la 
ra^pamaihla tor toe aodJU» rataatiimt hut hypaeatrmmia 
m past apavatiw partod to prwokad hy an mm graatw 
ipito Wlmr 196®) d«* to ■ 

fHiratotopl fd^avatoi oi antMiuratto M 

mmwKk, If'toptolitoilil aatomla mm tlia factors tlwl 

«asiitato rn&lm^-mmmim im* ® aiMtos^naf 


h"’_. ^ 

' 1 " * H ('If' , 
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«f% cmtrolltd «ua aniiwl can itlll r«gi£L»t« sodium 
sxcretifiHQ to mtt^ sodium input* For sataaplOf in 
on oa^orimeatal onlmal if constant G*F*R. is main- 
tainsiit tey eontroiXing l^ood flow to ths kidneys & 
hiili plasma eoncaatratioit of aldosterone is B^intained 
by administoreting largo doses of hoaroow, intrevonous 
infusion of isotoinio saline still will be followed 
by a decrease in sodium raabsorption & hence an 
inorease in>odi^ «6retion. ?he 
an ianrease in scsliisi li^ut oan result in an increase 
in scdisai excrstion iaiipesdent of :any significant 
ismMmB* in G*F*R* or decrease in aldosterone level is 
termed as * l^ird factor effects". Conversely a 
decrease in sodiums iie^put can result in decrease in 
sodium emeret ion indep«adint of any significant - > 
changes in G*F*R. or aldostcrcmt level a phenomenon 
that can be referred to as the absence of ^diri 
gactor, 

the Bmchsnism for third factor ; ' ' 

effect resstins poorly understood (Dewardner 19?a)* 
the offsets probably Involvos vsrioua mechaniams 
btoauae chaates in sodium resbsorption in both piwi<«> 
sksi tubulos * distal n^hron aro observed# With small 
increase in siidias intake# third factor %tim% appears 
-prlmivilir 'dsi' to ^teorsase In sodluii reabsorpticn in 
seMinif ooSinnliiii dmots# it has been postiaated,: 
this iewfsaie In nodiwi reabserption la mediated ■ 
p-nalilliani^ oran «n yst unidanii# 



f4«il aat«r« iir«ti6 h&rmmm iih«ja Iarg« 

•odiuffl Am A4Biiiiistar«d Cintravcnmui iiafiisJUiii) todiun 
r«al>aqrfti©» in P.C.T. is daprasstd ©©ir^iptadULnily* Tim© 
d«qr««8« in preccinaX tubular ■©d.iua raabsoiptlon m& b« 
attributad to diip«odi»ie« of ■ proximal tubular watar It 
Bolut* raabaorption m tM bjrdroatatio & ©aeoti© pjNiBBur* 
In th« poritubttlia* ©»ppilari««, Aeoordiag to aitarllioi*» 
principl#, • Role of fluid ooveisent from capillaries to 
interstitial space is proportional to the difference bet* 
ween hydrostatic & oncotic presaiire gradients across the 
capillary wall, the so called net f literatim pressure* 


Rate of fllteration is directly porpor* 
tional to (P^ - Pj) • ( ). the rate of fluid 

movement from interstitial space to capillaries (rate ef 
reabscfipption) is therefore proportional to CP-| • P^) • 

If above eqpation is applisd to reab* 
sorption Of fluid from peritubular intertltial space Into 
peritubular capillaries t it becomes evident that an incr- 
ease in peritubular ©apiliary hydroststic pressure Cp^ 5 
or deorcaae la perituhiaar capillary oneotie preasure 
will ratard reabaofption of fluid into capiUariaa* the 
mevemaat of JduM fro® lateral latraoallular apai» to the 
laritttlwOWv. .•pace wHl, timrof ore be retarded h hydroetatic 
prfMiaiiri la latorsl idpace wmld Increaae*' "Qiia inoreaaed 
hidroatatla preaswe la turn will impair reabeorptioa «* 



It seltit* %iy P*C.T, Iii|eatl<»i df laj^a ipantlt^r 
of sodioa iooreasa parltubular capillary hydrostatie 
prasawra It dacrtaaaa paritul^Aar ooeotic prasa\jr®t 
thara by dacraaaini raabaorptlon of sodium by proxliwl 
tulailar, such ebaiiia in peritubular capHla-ry & 
hydrostatic & oncotic prasaura also would docraasa 
reabs^rption of watar & othar solutas by proximal 
tubules. 'This shows that all P.C.T. raabsorptloa is, 
dacri^sad follouliii iniastlon of larfa ^antitlas of 
sodium or as a result of plasma woluma aaepamioat Hany 
Invastiiators ballawa that a hormone also iway be 
Involwad* It Is aot Icuown whether this natrluretlo 


hormone Is same am hmw&m postulatad to decrease 
sodltim reabiorptioii in medullary oolleotlns duct in 
response to aaall increase in sodiuu. The detailed 
mechaniamt for third factor effeet are not completely 
understood » the participation of both proximal tubule 
l( medullary oollectind ducts occur in lofioai manner 
with small increase in sodium intake, the third factor 
effect occur# in the reiion of the nephron that ram 
ftbsMrbs small f|uaatities of sodium It "f Iwe tines the 
rate of sodium excretion i.e* the medullary colXeotini 
ducts* Vith lari# increase in sodimB' intChet third 
l^ictcr effects also occurs in reiion that absorbs larfe 
opswwttity of sodium 4#e* 
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fiitt otli«r hormom playi»f an 
Important role in aodium & watar ragulation la argin- 
int wioprassln Cantidluratlc hormona) which ia tha 
primary horm^aa of neurc^iypophysia In hnman haings* 
Thla hormona is aynthaalaadi in hypothalmua & trana- 
portad to poatarior pituitary, whara it ia storaii & 
aaoratad whan a atiaroliM comaa to the poatarior 
pituitary. Thora are many atlmuli to activate poat» 
arior pituitary & one of them ia any surgical prc^caaa 


in* trauma. 


Moran at al (1964) have idantif lad 


four phaaaa of vaaopreaain aocration following aurgary* 
The first phase is nonmil praoparatad control period 
in which i^asma vaaaoprasain eoncantration ia within 
normal range* fha second phase eonaiatd of mild 
elevaticm that results from overnight fast. This 
p^lod ean ha aholishad hy adsinistration of l/Y fluids 
during the para^arative period. The third phase results 
from ontanaoias & wisoaral stimuli & lasts from skin 
incision to dosura. This phase is charactarixad hy 
transiant alevatloa of antidiuratl© honacua. The 
fourth phase corresponds to the post operative phase 
In diioh there is an early increase is ths plswva 
wmsatfratain concentration f dlowsd hy a return to 
nctmnl vatoc hy fiftt podf i^eiativa day. 


...k, 






■ 


■ 


' .. JB-PrS 1 
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Momxi «t mX (1964) alao h^rpoth^tizad 
that thara ara fmxr aff arrant raJlaxas controlling 
vaacpraasiit ralaaaa & a&cdi of titiaaa can ovar rida fha 
pracaading ona thraa of thaaa railaxaa oancracaptort 
Baroffac<iq?tcr, & laft atrial atratcdi racaptor raflax 
ara nagatiira faad'hach loop^« Tharafora in tha praaanoa 
of pain vaaopraaain saoretion can occur in tha lmc9 of 
a hypooanolar hypovolemic condition that would nomaaiy 
inhibit vaaopraasin aacraticn & nay* explain paraistant 
alavation of vaa^aprasain aacraticn aaan for 5-7 daya 
foUowini auriaxir* Tha paraiatent aacration of vaae» 
praaain producaa a lew tiriiaary’ oihbput with high oano- 
lality & profound dllutional hyponatramia* 

My aurgaryt producaa rapM ehangaa in 
functional axtraoalluiar fluid voluaia (shiraa a* al 
1961) t affaotlva ©ireulatory woluaa* arferacallular 
oanolality & alaotrolyta ooapoaitionf that raaulta in 
tha atiaulation of tha nauroandoerina ayatea* Thua 
nMiroanriterinal rMponaa iialuoaa alteration in tha 
raaal and circulating functiona idaidh esan than CLter 
tha adt & watar balanca aa rafiairad. 

Tha inoraaaa in plaana vaaopraaain 
U9U fhr lh5 day* affear atirgary undar h in »o^ 
ciitwaaiiwwaaa It raaultt In i^ter ratantion It oliguria.* 
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B®«fe c^«ratdlv« oliguria was orlgiiiaXly toeloivod to 
lit t ncontal acoimpaiiiatEit q£ turgtzy & did not 
liawt ill offsets. 

Shirts tt tl (1961) hypothttistd 
that * sigaifiotat loss of fluid in 3r4. si»tot »air ' 
aeoouat for fart of 'hyposati'tsia. Tht owolar gaps 
stta is ffiost; oftratiwt patitats oould hawt htta dut 
to 'to' isooiBBOlar rtdistrihutioa ' of solutt oaustd hf 
aa iaortas4[^ otll saatraat ptrstahilitir (FXguur Ft 
Singh 1983» t978t 1982). 

Infusion of salint loss fluid plays 
an ii^jortant part in post c^tratiwt hyponatrtaia 
(Chan tt al 1980). Thus strua sodiu® Itwtl ©an he 
affected toy the type of fluid given in two ways. 

1. Predisposes to acute tutoular 
necrosis in patients with severe, trauna in idii^ 
hypovolania & hypotnnsion timda to ocour. 

Zm It aeta the stage for develofp* 
nant of water intoadsaticm (aevtre dilutional hype** 
natrettia» if lari# voluisea of solute free fluids are 
given to patients teefore during or ineediately eftsr 
operative events « .Tints' most oowemi eXectriilyte etomir* 
•rtlity seen foiloaiiii mr$m7 mmlf hyponatrwiia» is 
fft ryt,y as a teswlt ad»liiistreti*» of hyjponla fluid 
enait uinhif o<i®dyiitloei that favoufa wtlt it uatm^ 



Th9 action of in 
•£f «ctln| mtmt iwtontion raqulras tht praamaco of 
an intact conntar cmrant mechaniaca in t&a loop of 
hanXa* This eoimtar currant machanlsis la dlaruptad 
hy a fail la aeiullary osmolality, ainca aaintainaaca 
of aonaal ma<!hia.lary osmotic pmdiant raiiairas tha 
adaopata dalivary of sodium & chloride, to the long 
loops of Henla, which la dacraasad fraqu«atly after 
in;jMry* Tha action of wasoprassln is than Impaired : 
result lag in a defect in the urinary concentration 
mctillty, Thua ahnomal or Increased urinary output 
in a hypolensiwe or ainiical patients does not reflect 
an adecpiate hlcod woluma. In <a^r tc cwhat the fall 
la medullary iradient ftUltmim s«r«ary,adacpcta 
twhular fluid flow must he enaared & maximal aodliim 
reahsorptlon in proximal ni^phron muat he awoided. Thla 
la accomplished hy adainiatration of liheml ameunta 
of aalt solution awch as ringer lactate or normal 
saline in the early post eperatlwe periods. 

The administration of normal saline 

in the early poet i^retlwe periods may result^ in a 
msuHksd poaitire sodium & solute halai^e which way 
cause ed^# Burini this period of increased waso- 
pressln secretlen the urine ▼olume can not he tncr^ 
iMd hr adiiaid^^*^ ^ mtm al»e. It is the 



solut* l«a<3i th*t d«t«r!iiin,e« urJjas volim# & Irmm 
mat®!* clearaiiCt during this period* An incraasa oi 
urine output will occur only after ejttraeelluler 
fluid space has haan tsipandad hy incraasini solute 
load. This increased urine output may result in 
puffy patient postoparatively, tmt mlnimizas the 
protection of renal function. 


That dilution alone is inoufficesnt 
to account for tba fall ohserved in the serum sodiusi 
has been idiom - by the relationship between s«ruii 
osmolality & the serum sodium (Flear at al 1980, 

Singh & Singh, 1971) • in the paroperetive & immediate 
post operative period. Among the two phases of water 
retention aftiwr surgery described by Le^eane & Lewis 
(1955)* the initial obligatory antidiuretic pha»e 
occured irrespective oC sodium content of fluid lnfuH» 
sad and was not si;ppresed by a atrmi hypoteni© 
stimulus of dilutional hypoaMitrmia, Which may occur 
if tlie pat lent is given only i^toartros# solution or by 
the isotonic eiq?ewsion of sirfereoellwler space if 
patient is given isotisii© solutlmi. This could be 
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steron® and otli«r fantora (Co®h#raa 1978). fh« aacond 
pbaa® of fluid ^t^tion which laata frm 38-129 hoyra 
ia «ff«Gt®d by th« sodiiiiB ccntant cf infuaad flnid. 
fhapcfer® adnlalatiation cl aodiun fr®« fluida leads to 
hypcmtFwiiia with iliiir®aa«8 with fre# water leas 
(Tindell & Clarh 1S®1)* 5niia may be aithM:* because ©1 
the scditiB^^waah' cist affect in diureaia ©r the resett.ing 
of oaaereceptor in hypothalmia m a lower level 
CE©berta©n & ether 1978). 

The patients who had been ilven «aly 
saline en the ' ether and t'end t© ' retain and jaaintain 
flaaaa sedliia level. The reason for sodium retention 
and noimal aerw sodiisi level is difficult to understaacl 
There are several eeqe^lanationa for ovearridlnd of the 
vaacq^reasin reaponae. the preaence of iaottmic axpansion 
of extraoellular ^psca may hava allowed atret^ 
receptors In the capacitance veaaela to readmit without 
incwreasiiif the isisepreaain secrettoa. Alternatively 
the hidaey nay hava devalopad a rediiced ability to em- 
civite iodina ia Urn late peat operative period & this 
cenld have led to sedima ret^otion in the presence «»f 
e high aodimt intehe (fiiidal et el 1981). In pact ^E»era- 
tive period th^re ia mild to moderete hyponatremia with 
hyperialaeiiint this ia primarily brought about by the 
aecretiffih of veeipPMMiin* plua the ovei^ydraticai of 





pmtients wltli non soXuto contoinins fluid. 
potOBiiuiB Iff Id. mf\m &m® fdat flevatfd. 

Pota*»i«Bi is lost fro® colls as a consfquonce of sup- 
gioal trauma, cortlcosteroM level & starvation. 

■ Patients aft«* surgery have a 
dlninisdod urinary exeretion of sodium & they do not 
eaccrete all the sodi^w load, uhich is attrlteuted to 
reduced plasaa vdlume, Fleer & Clarlt (1953) observed 
that sodium retention did not oecur efter trauma if 
the patient mere given edeqpiate blood transfusion or 
Isotoai© solution. Irvin et al (1972) reported that 
the urine sodium did not fall in patients mftiBr 
surgfry if they were given balance salt solution 
during as well as after the surgery. 

'The.falX 'in plaaaa sodium which ^ 
©ocurs in the ma^rity of patients given emliae or : 
dextrose saline aft«*. surgery is much swollma than 
aean that in patients wilh' syi^tometic water Intoxli- 
oation after surgiHpy (Bontsen et al 1966). 
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tbit t0xidy of Mnw tltctroXirtta mM domt 
m tlir«« iroupi &£ 15 to 75 yoors waSmr going 

surgory oM rofulring fXixld iatosion for «t 2^ 

hour* poit OforativoXy. 


Tho irort iiYidbiid into tluroo 

gz*ovpi ooeordlng to nfttnro of fXuM infnood in poflt 
oporotlYo poring* 


Cro«qi> I I 3 lit* of Oistrooo 9^ /diy 

Croup XI t 1 lit* of lootmio ooiino 
2 lit* of Doxtroao 5^ 

Qvim t 2 lit* of Xootonlo iplino j 

1 im of Bostroio 596 I 


1* mood wmaam • Lying town 

« Sitting, pofturo 

2. EMnntoorit 

3. Bonm ntuiion • S*i®gJsai 

* .S.PotoosilM 

* S,0ai8o3nilty 
sinoi puir litia 

#. mood tKtiii Lotm 

d* sriao 

^ 5* fiPijm iodiw 

., '... , <*.**!»«** i»****=^ 


Or tli* 4»y iMRtm ©p«i«tl@a fAtiants wmtm 
f r©« MliRiiiit facei^ la •awirgmiei’ oaipgary* 
fh« SMmm&m SluiA ma amSMatara^ thrmtgk 
ftrightapol V9im» All 1^* wara aSMmr : 

ci|>«rat«d uii^r gmmrai amaattmalm mt la gplsal 
aonastitafla. Tha oaftlgasia giiroa duriag f«r ; ^ 

opttratiiTft &t past ^simtlvt ptriod oas sSallar*: 

Tli« M.aod: sssplt taimsk at 0900 hoitr tvm pari* 
pRorol aaim am dtp 1 C Mi day prior ta apmtlWi 
'*0* im^dlata^ pool oparatira day» 1 (firot pwt. ^ 
oparatlvt day)f ♦ I (aaeoiid post optrativa day) 
and soPsaqiRaatlyt %y atoadard todltaltiia witii a 
itorlllsad ■yrisita ood lutadla* 

at hmxta wlna naa eoUootod m patlaat 
was oatliatarlsad t© ■oaswra asmt at liowrs arlaa 
yeliBia* 

fii« MHra iwNlliaii pattsslo® «ad uplnory 
sodiMi Tfort iMwyaiBfad l»y Hoa# pliotaB«t«r la tfea 

BloatoHBlatfyi Modloal CaHagaf 

iy i l ll H,. .gf ■ . ; 

mm mm ^ mm mta mm 

m§ • fimat 

m ^ naaaaMat 

#f tilt iWidi'iwJjMilaa tad itt arnnmm 

tlMi iiltt m0 tHtttidi WdlMyiMS dC tlawtut It 
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Tii« imtxmimt m^9 m tiii« prlneipl* I* 
cAlItd flftm piidteMtttr, Tht fXmm ji^otoBictsr ta»s th« 


1, Air trftsciart rttulAtor and flaw »«t«r for tho fuol 


t* AtmiMmt 


4. Optical spittn ; ^ ^ ' 

5. PhoteooUa 

6* R*©or4or •» A jalviwaiittwp mltk liilit ©r ao*4lo 
for th% fool iMt ii©i*iii« foo eyliaAor io ooBafoiiioiit* 
Coiproasod air i« waod to ato®!** tii* •«*Flo aoA 
carry it to mm looiaotia flajot. iotli gaa and air . 
ai;^)plita art ©artfully rtpClatad to aaintain , 
©oaataat flew rate of tat aaaplta' into to* fleat. 

Tat aeliitioii it ipraytd aa a fine niat 
of dropltta la 13at non luaiaooa f late taica Htcoota 
oidloorad ty Idit ©liaraettriatle toiaaion of tat attal 
lliat of watt l«ai^ wai^ ©latrei^oMB to the alaatat 
iMilaf dflMiiiilatd it laeiatod W liiat filter 

or priaa ayattai aod anew to fikH ©a paototOlla* T^ 
^tetrio ^mmirn laia ia iadioatod 

mat oa Hit' 



1, fliulft'pMtiiBisttr ' 

Zm Qm eylindtr 

|« Polytinan* & l^ottlti (500 mg) for atoodord solution 

4. Polytbtns oontsioftr fcsr dlstillod i^ttr 

5. Polytlssns siisll mrvottss for aspirstlni tost 
solution in flsjoi* 

6. Doublo distillod cr;d«oojiixod ust^. 

7* Polythsiit soon tii1»os 

8. Stool: sodiuft stsndsrd (t<^ »oi/lt*) dlssolvo 
t1,i9 i» o^ |Wt dry s©diia!i ohlorMo (iiool) in 
ono lit# of ustiT*; . ' ■ 

9* Stodfe potossiu® stsadsrd (1© mo<j/lt*) dissolto 
*746 pi of puro dry potsssissi oiilorido (K^) la 
mm lit. of ifotw* 

lO.Contintd vorlciag stondord of sodHai 6 potossiiia 

SxmMm 

jlgiliiyyipil «* ftict tito liitet flltwr (58© • 55© aoa yoHou 

fTSifi) Sa tbs. filtor soolsoti odj^it too fos od^ustlai 

paoH irodwily mm iadlirW«il owos of noao 
ggpupotid# *bia mmmmt of «laf*iw»iftor is 

First sildi iliittloi mm •»* mu. mm smlsMs m 

sad tiisa mlm 


MM 



EStamMm I4iit tiltmr (766-700 bub 

R«<|) fii* iaatiniimt 'ia and tha sfiiMi tact 

SQltttieii 4« a«pii«tad tad i^aadiai la aatad and pataaaHiai 
valut aalculatad* 


iclain * Bilala fiMi iirlAa 1 ta 100 al and 

mmmxmmmsM i» »m imp m©®d aadl%ia* 


It la aMrlleaa iialpfiil ta eaXaulata 
oaaolallty trm tk* mlmt aaBcairlratiaft af aaln 
calif activa aubataaeaa* Far 1»ath aantn l("arliia tliia 
can ba dmia it i^lar ccncantratlcn cf aa (Jia'*’}» it iiraa 
and glucoaa aM Imciriit Tba aaiw lamlalitf ia caleilla- 
tad ^ fcrnula (Bairiacn* a principle &i' Intaimal 'aadiclna 
II D.K. 17f1). 
s»Oaw»lalitf Ccmol/l*) 

• sClia'*') ^ (K^) ♦ 

For neat aemal aara tMa ia daaa ta a(lla^ * it } and 
for aaraal wiaa gluocaa can b« lp»i*ad mmpmpiMm ai 
calcclatad cmlalilF ni'tei tliat aatiially dataralnad ia 
aftan ia paiatiiii t® tb* fraaaa®® of »m» 

pifUfaiaop iy laMBMpactwiI ojpwtloally actlaa anbataaoa# 
ma dpaaifia ifWliF ^ arimi aaa aMoamrad bgr larcaator. 

tlia aai^it cf p*ti«at ana raoardad 
laiiilit IW® !»8«cra otlNap ewraotiai it far 

tua vaii^t 1UMW tawiltiai mm m wmmmi cf amriiaa 

iqpiVliiMMit 


iiilpilii 

fiiiiisiiiii 





ffat pri»iirt study was d©n« In our 
lastitut#|, IfsdiosX CoXlfgs & Hospital t «31aaiisi 

fcatuaan Aprllt 19^ to Mtyi 1991 , jpurini tlia alwa 
aantioaad psriod, wa iti^isd aeiaiSt of typa of 
fluid inf uslon 'diirind p«ri<q>«i*ttif« pariod on a(«nim 
•lactrolytas, ^ in patisat uadspgoi^ surileal proowfeiras. 
During this pariod 126 pstlants wars atudlad fur 
changas in aartn alaotralytts* aaluas in ralatloa to 
typa of fluid infusion. 


Ths fluid was start ad at tha tint 
of ©paratloa:and ©©ntlnuad till naadad. Durini pra 
opazativa and subsafuaat past aparatiaa days 3 (lt«) 
of fluid was givan Intravanimsly/^y, 


Tha typa M fluid infusion was 

di'vidad .into throa 
drouaas 

1. Patiant raeaiaing 5 % dajrtma 3 <lit.)/day. 

2. Pati«it rasaiving dsxima 2 tilt* I a* 
'Isot^alo mlim ' i lit*/diy 

I* fatiaat raaaivini 3% daxtma 1 lit* 

XsotsAla saiina t lit#/di| 

All I2d pallisit mmm sluditd'far 
** Swrun sadlmi 





■ 

I 


■ 


- Sftinin pota««i«a 

• Bleofi sugar ■ ' ■ ' ' 

• Mead uraa ■ 

• Urlaa volma 

• Spaoifi© gravity of wtim 

- Body aaiglit 

• saaruB ©saolAiity 

Tha various valv»s vazNi tateulatadf and suBsaiaaixi; 
©aiouiatiou of aaan valmi standard davlation & taat 
of signifloanea^Batvaan two mmm i ¥ valw) was 
dosui* 

Sanm osaolaiity i«s ©alculatat asi 
1, Saru» oaisolality (osffloi/iit.) 

> 2(iM^)+(r } . awa otiaffiw m/'iwiia t”” W^°***^ 


Z. mmb Cx) • 


3* S«)D« 


Total nuaBar of patiaat 


(X - X) 2 


4. p(Tasfe of signifloaiioa) 

' mt ■ igsf 

■ . JL, <d a 


1 

I. * 



Out of lid lAtiant oMllad ttt waro naita ii 19 
fOMSlas* or 

aad lltfV foifoitivilly* 






> }\ ‘ 






iiW 

1% 


W 





r w 556 iitartro«« 3 lit. 

Ptr ^r.to^ioa 2 /¥ pr« & po«tiiper«tiv«ly, 

Group II- 4 S fivoii 3% dttxtroso 2 lit. 

♦ laofeonj® aalj^ae 1 3 Lit,/d»y^ 

Grm^ 111-33 i»tiojat« wm givmu 3% d«Ktr©«o 1 nt. 
Isotoni® wilio* 2 iit,/day. 


A.TW. irmimi X .001 on fir*t poot 
oporativo day & torum oodiuB lull in 

IlBd Illrii poi!| oporatiiro day (P ’fiO.uo) /.0Q5, 

.In II/ patlont* roooiving 5% 

doatr®^ a lit. ♦ liotiwii® oalin# t lit./ii^y tlioro 
i«* * siiniiinaiit fall on firgt poat oporativo d«y i 
•ubiOQttont poat ^arativ* dayi i^ilo in iiird 
iroop i.#. patioiit roeaiyini 9 % tatroao 1 lit. ♦ 
I«#l^l« ••lin* I lit* tltora la « iaaiinifitoiit 
rlnt of aofiwi oodlmi C? irolwt) ^. 3 . 



5 lit. of 596 ddxtroa# /day 
sliciirod a rlao of i?£*005) on first poat opopatiir® 
day and vMcsIi paifnlatad Marini tna anlNtafiaint 
pOB^ i^arativa days. ' 

Patiant rtceivinf 2 1ft. of dasctroaa 5^ ♦ 1 
lit. «C foot onlo aal ini /day in did not show any 
aifnifioant riaa in amrm potaaaiim. 

Patimt taeaiving 1 lit. of 5% daxtroaa * 2 lit 
iaot«aic aalina/day ahonad a aHnif leant riaa 
(P /•Q5) <aa firnfc poat oparativa day and niiiOli 
paraiatad on ait^a<|uant poat epapati¥a days. 


Patiant raeaiyiai 5 lit. of 5% daxtroaa/day ahonad 
affnifioant faU in 'naan valiia of -aanin oasolallty 
(F ¥aliaa/.005) on firal poat^paratiaa day and St 
paraiatad on saeondy third and fourth poat 
oparativa day. 

patiant raoaiainc I lit. of 5% daatroaa t lit. of 
iaotonio aalina/day ahowad ai«nifioont fan in 
wHnMi omniailty C p valna /1*C35) an first and ' 
aaaaiid paal oipiwativa day. 
fatiMit raativini 'of fSl^^.dawtrosa ♦ 2 lit. 

iaatonla aaHna had an inaignilioaat riaa lnCP£«5) 
in aonai mmMStf m f trail & aniiaa^aaBtt past 
«p«aitlna di|iii 







AH tilt froups of patitnt 
rtotivini 3 lit, of 5 % tloxtroso, 2 lit, of 5% dorferooo 
♦ 1 lit, of lootonlo ioHii*, 1 lit, of 5^ dOKtrooe ♦ I 
lit. of ioijtonlo ooliae, »hmi^ m iaoiiaifieoat fall 
ia tilooil «w|ar loirol niiilo tfeor* ia m dbanio or a* ' 
iasigaif ioaat riio of . Hood aroat lotol p©«fc «»p«r»tiir*ly, 


: It wo# iiffioait to voiglit patioata 

oa first post i^psrstito isy, lot oa ssocaid & ’^ird : 
post ^trotivo day t^sro «st s iasigaifiosat fall ia 
voigat ia all tiiros groups of pstioat rsositiag 3 lit* 
of 3% dtxgross a lit, of 3 % dastross * t lit, isotoalo 
ssiiao St. 1 lit. of 3 % doxtross t lit. of isotoaie 
sslias. 


V : ^ • ''isstioats roeoitiai 1 lit.^ o^ 

across /day & 2 lit of 51^ dsatrost ♦ 1 lit of isetoaio 
salias showtd a slgaiflooiit rlss ( oa first 

post opsfStiv* dsy sliioli porsistsd ©a ssooad sad tklrd 
post opowitits dsyi idiilo la tdird i,o, patloat 
rsosisiai 1 im SM m ♦ t lit* isotoalo 

salias tfesrt' ssi 0 Saidi|ftlf l*a«t ri«i la mflas mitp«t 
CFi*«3i) m wmM opupstli* dsy aiii sifalfiisat 
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rlatt la {P/.001) urliui output an oooonil & third 
poat operativo day, Uriao output la laeroa««4 in oach 
|roi^ up to aooond day and than it litoomi oonatant, 

Itt I’ll: -• Thar« uaa an inaignifloant cban«e 
in apaciiic iravity ei urlno of all patianta. ■ . ' 

Patiant nacaivlni 3 lit. of 5% dextrosa/ 
day ahowod a »i|nlf leant fall In urina aodiun lofVil. 
CP/*009) on firi^ poat i^ratlva day hut on aaoond 
poat oparatiir# day mxmr&M urina aodiun ohanaea waira 
insiinifioant (P/.® ), 

In patiant raetlvini 2 lit, of 5 % daxtroaa 

* 1 lit, of iaotimlo aalint thara ia aiinifioant 
fall in urina lodiiso laval in poat oparativa parlod. 

In patiant raoaivinf 1 lit, of 3% daartroaa 

♦ 2 lit, isotonio aalint thara ia an inaitaifieaat 
fall in urina aodiw latal ( f£, 5) on flrat pout 
oparativt day hifl aifinif ioant riaa of urina oodlun 
froB aaoond poat oparatina day & onaarda. 


(®mn aodiun lovol holow laiol/lit,) 
In ymrioua froiipa voooivini diffmrtnt typo of fluid 
ahowtd variation in mmm aodiun lov^. 












la group 1 - pAtioat rAooiirlni 
3 lit, of 5^ doxtroooi 20% of patioat «r® pro- ' 

oporotivoly hypojiAtroffii©. Aftor 3 lit. of 5% 

dOKtroao iafuaioa por '(toy porooatag© of patient 
t^OGomoa iiyponfttjfttal© riaoa to 60% in first p©»t 
©poratitii toy and - 73 % to aaooml p#«t eptratii&t 
toy, la gmip llr^ 12,5% patiant art bypcwatimic 
p?# eporatitoly nthim iaartaaoa to 37.5% in firat 
poait oparativt toy aftor recaiiriiii t lit , of 5% 
toactroso ♦ 1 lit, of iaotimic aaliao/toy whilo 
f orctntago ■ of iMtloat tacoaoa iJiypcuiatimlot 
inoroasoa t© 43.75% on tli(t aocond po«t oporatiirii 
toy.' 

la p*oi^a Illril rocoivlni 1 lit, ©f 
5% iosatroso ■i' 2 lit. of isotonic aalint 9% of patioata 
art aypototroaio pro oporatively aad sant poroonl^io 
of patiieats ' roaoia hypoaatzmio post oporatitoly. 
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TABLE NO. t 


Sex distribution of patient undergoing surgical 
procedure with variation in fluid infusion. 


Numbers 


Male 


Female 


Fluid distribution of patient under going surgical 
procedure* 


Si. Type of fluid injured 
No. to patient in 24 hours 

1. Dextrose 5% (3 lit. ) 

2. Dextrose ^ ( 2 lit. ) ♦ 

Isotonic saline ( t lit. ) 

3* Dextrose 5^ C j lit. j 4* 
Isotonic saline ( 2 lit. } 


Number of 
patient 


Total 


jIhNMi 9Bmm mdSjtm 8. yrinasy 30<aiu» In uml«3^i.n9 procedws^ 









Umm vai«*s #f •erwa pota«si«wi in patient undergoing surgical proce* 

Sl.M©. Tfpe of flwl^ immber Values Pi^O PO|.0 Po2*^ 

^24 hours of 

' ' ' patients ■ 






l^iA Tal\ie ©f ««ru» osoelality of patient undergoing surgical proc 
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liypon«treMc iSama 














' " : 3«xm scSiuA c{»iuititut«s tli« mill 
catlea in •irfcraetlliilar fliilii which mlata las th« 
osmolality &f eictracalliilar fluid* The semss sodium 
level aormlly rafamseats the degree of dilution or 
concehtretioa ©f ejEtracelluCLar body fluid both la 
health aad disease* Bet^tlan of sodium t rethiotioa 
la urlaary sodium aad reduction of free water eacere- 
tion are the classic respwses to surgical trauma* 

The surgical traum causes a sudden rise la eldest#- 
rone & eoi*tisol level. The cortisol & aldosterone 
both ore responsible for sodium retention' and redu- 
ction in urinary sodium in post operative period 
(Japsoa R*P*i i9!56f K*M#Cl»adQn 1951)* 

Fonowlni surgeryp lii|>ortaat mocha-* 
for sldosterojse socretioa appoars to bo throwHi 
a.c.T.M.* the stlrnttlatory effect of a.c.T.H. on al^ 

aterome pro<IN^i<» ^ 

abort llvoi fotow^ A*c*f#Ii«' probably has a minor roilo 
i® iailOtwMilim It appears to bo 

tbo ff t ft -- filiiiiiiiiif bitii^**:# tiiMh la additioa alao 

baa ^ ^ 

.. > «3ttir tba aUoirlii^ 



r«»poa«* 

tli« tf f«e* o3t |^«»» »^im oa «ld®«t#r®a« »#er«tioii 
1 * ©f miafflr iafortsaae* ia r*iaiatliMi »odl*ffli 

1. OMZMM to Jito»» •04iu» 1»» » »totto«ly »»to 
gttoBtotory on •ItotowoM ••orttto*. 

I. CtoMM to .toto« tototo h.». «toto.i » 

plMM Mdto* U: «• to«r.»i»<l 

i. atoto to to* «rt»«>rttotor a«to * 

pftiaem tnatim* toertow* to pi*** •»4to«. 
tt* pi*** M*otoittr »»««•»•» rttoutotto* 

m.Pto«. It Ito^ *0 ttoutotlto « 

tMp*t nA totototo lto<U« *" 

^ ^w** yoWto ««» 4“«*^ "* “•“**•* 

^ ^ .U to«Hto to Pto- to4to. to tolX. 

. - atolMtotol to tot ♦*• toto iwW- 

tM im^ 9^* • 







fiift decrtasftd rctmiX 

of sodlui is niOl docimmtfid fsataiNi of post 
operetlvo poriod* Hardoy d*P.(I.S*fli[ifid*r 1952). In 
*>*d(iitioji to aldoat«rono tli« fiinii^tlcsisi sarknyoollnlar 
fl^id y^wm }»» i^witly Imii shown to bs saotlior 
dKt^rmliisafe ©1 mml sodl^ mmrmtimn ttemih 
foTBor in tho norMti indiwidusl (Spstoin f.H«» 
“•W). Tho doi««s:at In fniiotio nstfooollninr ,/ 
fluid ypivm dnrisi ths opwpmtiifo poriod itstfU 
it a stroni ttinAus for aldostsrons soorstlon» 
whioii oausos sodiisi rat«6Etion in tfea po«t 
foriod. €iMivm^ a foil in plow* sodim ooqooa* 
'feraticm oftsan to Mypomtroni® lotalt it ol*® lemm 
to mw aftor trflniin and auriioal prooadwras (Flaar 
fcitta^Wryaf,\f#®*»^^^ (iffi): i* ' ; ■ ■ 

Chan s, , iadolifft A. dolmaon A. 19i0) iaapita of 
• raisod oldoatar«Mi loftl* ^ ts widaly baliaoad 
that fail In plaaia aodSaa aftw an oaaplloatad 
•orgory ra»ilti"fren anioitnflwa dHullon* In patiant 
who offi aat fiMHy HA tt la aftsa* i^poration pr^otnd 
fall In plaaiMi mdion oooiir and ©molar ptpa 

naan (f IniHA" ®*'®*®* 

Slagli hipmatrmia nan ha 

n p’| a -i iii d an tha h aal a ^ siWintofT antldiupmSa 

dan ta sataad mildliiPit^ 



Tiiui hyponatiwBlA in f©*t 
op«rativi p*ri«d 'i4i preir0k#<i tsy «m *▼•» §!*•«%«• 
laia «f ' CC.M. Slagb & C.f ,G. ^ m 19SS). • 

An0lli4nr teais^ paat ^acatlira li|p<»iatr«ala waa 
liyp@F|;!iatist4 1^ Stoijras at al (1961) to ba {laa to 
a alfulficaiit losa of f3.iii4 witb la ^a thIM apaoa« 


Aaothar of aarun 

aodiua Xaval la tba typa of fluid lafuaad la tba 
poat iparatit# fariod. If- a iarsa toamaa of aoluta 
fraa fluid la fltaa to tha pati«Btt dur4a< opaiutloa 
or poat opaiatlua pariod tba aoat ecwoon aXaotrolyta 
alusonallty aaaB» foUouiai aiirtary la hypwiatrwia* 


Tba ralaad aldoafearoiia aad eovilaol lavaX aftar 


auriary uaa tlia baala of pi««Mt ©owsapt of gltlad 
aaxt titm fluid la mAf poafe oparatiaa parioda. 

But durlag fluid pi aiuilag i^at Bad aot baaa oouai** 
iltradf uaa tlia ralaad laval of daoraaaad 

raal aicoapatloa iKSdlua and loaa of ojclrao^lalar 
fluid talMiiw daa to loaaea i» tlia third apaea & 
dHutiooal hjpiOBitttBaia p^it awflodlly* It la tha 
halaasoa l y f t w aa ft •odtaa ra ta i ialm aasd aodlua dHutlOBal 

f«st«n KiUfc *»“ ^ 

ta WM-ppUl:' !**»«**• *•**«''' ■' 







- ' t '' 

. I i *■: > 








IllllllfiliifSi 


■*1,^ ' - 





Our ftudy ultarljr whmim tii« 
ixportanct ©f typt «df jCluld •aniaistiwtiuii on ••ru» 
sodiiw Itvtl otkir f&©tor« b©lQf Iteitionl ©aoecpt 
tlx© ©mount ©dt Be^Xmkp ad©iiil©tr©tioii in idu© post 
opomtiv© p^iod* 71i«r© «©© a sifniflomt fall In 
©•rum ©odium I«fOI» porsiatini i^pon to 48 hour© port 
oporatiir«ly in potJnnt© rocetfing 3 lit* 5% doartrooo 
©ad 2 lit. of daaEiro©© 3 % * 1 lit. of i«ot©ni« ©alia©. 
Mhil© th©r© no© fisnifio*nt ri«© ia:irtitioat» ^ 

iuing 2 lit. if i©©t©slo ©alin© ♦ 1 lit. &£ !l% #Biti*©©© 
Th© fall in ©orua ©Oitoai l«ir«l In patiwat r©©«ifiii« 

3 lit. daactro©* 3^/d»y am© ©ifiiifioaat ©nough to !>• 
©la»©ifi«d a© hyp©n©tr©*ie £ 135 moq/lit.). 

Our fiiiiiii©© »p^ ©ildt thir© of^ 4.1* 
Quy, J.4. Miehiil© ««d C.1.8. Floor (W)» Fl©*r 

SifcS# ^ ^ CIMMR 



of mrglM m lint 

po«t oforatin 4»f wliilt mir attidy »h<ji»o4 «ii 
iiiciden©« of $096 fatldotg with 3 lit* of 5% doxtrogoi 
37*5% Ptooiviai tilt* tioKferego + 1 lit. itotonic 
saliiig immm liip^tmiic. On pn opontift <|gy 
iO' thig' ^ l>gti€iiit roctivini 3 lit. of 

3% dioetrogg & 12.!^ of pationt ncoivliig 2 lit, 3% 
dosttrogg & 1 lit* igotonio gglino an hypoagtrgmlc. 
Whllg hypoagtffwftia <® firgt pogt iiqiwtrgtl'irg d»y ^ 
patitnt rtcgivini 3 lit. of % d«cferog# inopggggg ; 
to 60% & patitat rtcgiving 2 lit. of 5% dojctrog# + 1 
lit. of igotonlo iMdtog to 37*5%* On ggoond pogt 
oporotivg day 73.33% of group I & 43.75% of II 

patioat an hyp©o»tnffiie. 

In tlig third group whort 33 
pationt nctivtd 2 lit. taotonic galing + l lit. 
daxtrogg 5%, 9% of patitnt ugn hyponatnalo pn 
op^tivtly & pogt c^aratiirtly. Thug tkg porowatagg 
of pati«atg mmijmd cosjtant in thia groi^. Ho 
patigat ghouad any oliai^l alga of hypgftiatnala 
joai fffl y palJg>agry or porlpharoi adm. It immi ha 
ctatad that liifwai<wi of halaaotd aalt aoatHlhii to 
th. ».«U«t* ««IWP>1« •onUA pr««*». ia*»-rt* 
fcjrp«»t(*rf* •■4' tpait ***.*“T •* ♦MIW f*tl*.t* 



^ri» petfisf jUM iA tisuBlXy foujad 
ftlevated affe«r ■urglRal proe«d«irtf and tl«iratl«iiii is 
umaally 4t|»«a4iiil ifton ti&a savarity of tmtiaii or 
fliirfioaX pro<MNlyune* In oast* of sajor ffutrgory» olirfo* 
tlon is noxn with niuor iurfiail prcKtodiiros* 


Thi« otii^y ihows on oXoirotlon of 
oonw potoosl^ai m f iivt oni sooond poot oporotivo 
day* this oXtyotion of oon» patoootmi Xowai is in* 
daponilont of BOtnrt of p^t i^orotifo fluid infusion 
(!•«. 5% dwctros®) noiusl soliiis. Our tMy diffsrs 
fro® study of l.J.Quy ot ol (1§®7)* flioy study ^uwod 
s foil in strum potossSus Itvtl in post optrotirt 
ptriods* ®ttt notuiro of fluid od m lni s trot imt did not 
•flaot th. tam 1ml. «i* r««»«n f«a- «» 

••na* iMrtMalaa 

CtU damago & lihtrotion of 
ptiftotium irm tht soils* 
t« Ch«n|o in potontlsl so 

, , pslssslJfs fSiM»s into ths 




m^m 

pil|ii!ifi|lii® 

liiltIBI 

liisifiliili 

|i|p|ii|ipli 


fiiliilBi 

liimii 

iiiiiiiiiii 

iififlillllSlSilli 


llliil? 


Iji th# :[^agaft, SMIan is the princljjel cation ®f 
ajctraceimiar £IL'tiM« ImrmM or iacreaae in serum 
owclalitjr is as a caosa^p^enoe ci IncreaM cr 
decrease of scdiiai <r concwotration ei mthmt 
C8Bictiea3.il' active sahstanees* fhe sen» cseclaliti 
decreases ;«iuBzei there is retest icn cl fluid as a 
results ol m»%m aetiviti vhii^ is leature 

ol hod| respoiiss te:trats^ eauslni dilutienal hffc-* 
natresia and alsc if ’^ere is pest ^erative ; 
infusicn ©1 salt Ire# fluids.* 

H is sidely haleived that fall in 
plaaas sodium after wcmi^jliceted surgery results 
fwai eBdcienoMS dilutitai* la patient aevei!e>ly 111 
after operation jircfoued fan in piasaa sodiuii asy 
occur and osrasXar gaps seen (TiMell S*F«* Clarit E*0«« 
1976 i ri«r C.I.a., SlBIh e.M. 1S63). Th* iwwla* 
at pUsaa sodiw «»y »lar>»t or olw »«a «i*t«Xiiod.AB 
abnvt f*U 1J> Maiw* pl«»“ «ro ottoft ooeoiwoBlod fcy 
. uaUalltr. B» eoil emwop* •ttrllnrt** 



.Fr<tfinit study s\igf*«t« • tifiiif leant 
fall of stfua oaiolality in fatlanta walvlni 3 lit. 
of 3 % dtxtroia akila iasifiiif learnt fall of aarmi 
oaaolality la fatliKt raoaiirini 2 lit. of dioctrosa 
♦ 1 lit. of Isotonie sallmi poot op«patiiraly, Tfatara 
was a all|lit or iaal^iiif leant riaa of aania oaaolality 
In patient reoelylm 1 lit. of 3% dastroaa * Z lit. 
of iaotonlo aallna. The above f Indlnga are beoanae 
dllutlonal hyponatratnla & our findings oom»apc»ula 
with the study of T.T. Ireln C.J* et al {Iff?)* They 
also ohservii^ a alfntfieant fall in s«m oawslality 
in patients who were kept m salt free fluid or 
de9ct;roae saline solutien. 


Serun omiality also depends upon 
blood urea & Heed sugar* la our study there was no 
change in Mood sugar l«»dl hot Slight fall in KLood 
urea leeal hut ehi«i» ««« iaslgaificant* 


The present steidy shous sn i^^rwat 
urSjte wolwMi post ep<ra«tiuely* The reassn 
I In urine 'wmmBNA'imk 'heosuae ^ irrif* ^ 
fitswry • tiyedii^ Isotenls ssllae in 
'uniifiiigl R»pir*s mdiilei pr©i^s®t«i^* 


si'i'V* 
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If ttittti Hurt «xeliittd th«r« was f ail 

urlns mitpul la first la all thraa frcmps* 

Oa tba Ilad it mbaaq^t foat ^aratiaa days thara^ 
was a sljgalfieaat risa of oriae output. ®atua ttaara 
is rataatim «i£ watar witlila 2^36 hours po«t 
oparatlvaly. Tha low uriJM output ims seaa oa tha 
day of oparatioa la all gro^s l.a« patlaata 
raceiving 3 lit. % daitrosa# 2 lit* 5?^ Ito*tr®sa 
-*■ 1 lit* i«9toaic saliM! aad 1 lit. 3% dastrisia i* 

2 lit* of isotcnio sallaa x^spaetivaly* Tha 
patiaats raoeivliii 3 lit* of 3% daxtrosa par day 
showad a highar uriisi output la oosgarlsoii to 
patiaat raeaiviiig isotanio saiiaaf urlna ^put 
almost baoomas similar' oa 3rd: mt 4th p^ml of«»tiira 
day* 

Tha praaant ist^miy tSam» similar 
rasults as ahowa hy stu^y of S*F* Ti a d al lt R*G* 
dark (1981) J*H* Thowis, P.B.M©riaa (19TO) aad J.E* 

Thomas at al (IffS)* Thay ©h^td that m tho day 
of oparatioa tha rasoprassia <r aatldiuratlo hotwaw 
lard iaartasam to th# aataat that thay wwa iwmdi 
highir t ha t! thfidMi amiiSarad hy sims^a watwr daplatiCHa 

Midh * thmm would ha •adPt^od from ndtainatlmaHi Hi 
^^msanatiom. Tlwhi rlma of mmm anlttliMi 




XMdliig t© incKiAaid iMtisr r©ib8©x*pti©!n. & dtcr©a»©«l 
uriiMi tormtlm, Tht# iaitJUd inonMM in mrtisdm 
i^'©®<^p©»gia in ©itijtiF Kas a ©f straaa 

raapooa© (Moraa ©t al, 1964)* 


l««ii 84 al (19^) bava ld«atl£l«d 
four pbasas o£ waofrtaaia aa©r«ti®a foOIcwlxig mMrgmry 
I. Phaa® I, iiafnal frt»©|^tratiir® ©©atrdl pwr^iod# 1» 
whii^' piaw vasifrMitia ememtsmtim ia witliiji acmal 
rani©. '■'\' 

Phaa© 11 • ©lafatioa ©£ A*B*H* l©v4L ^© t© ©v©nilsbt . 
fairt* 

PJia«a III- It p«aultf fr©® eytaflaowi and vtaew-©! 

itffcliBiiIl and last© frm akim Ineialnn t# : 
elosnr©* 

Plias© IV - Post ofsrativ© pham in ©Mdi tli©r© la an 

aarly ia©r©as© in plasaa saseprassln e©n««a*- 
tfstlott ¥bt«di €m»s to nozinal i;®ito Htb. post 
©paaratlvs iHy* 

Horan ©t al (196%) bypo^lsad l^t 

aifaoant jp©£laB®®a ©©wtx^dtliad l^la saa^i^pwasa In r*dl©aiMi* 

Tii©3r •»© 

- OsnosaiMit^ "r'-/'’ ^ ' ■’ 

- Baiwposfliiww 4®^ ' _ 

- I««ft atrlil 

4ti jk# th« rnhem ••• l*«k 
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fmath ptflisE is mediattd by 
paijifiil itliwli ibiisJi i8 mt a £»ed back raflax. 
Tharafora la pptaaac# a£ pain vaaopraaaia aacration 
can oeaar mm in at bypc^smilar byponatramio 

coaditica* This as^lalas a pajhiiataat sacz^tion of 
^aaopi^asia and also anplalaa low uriai o\<t|mt in tba 
post optratiwa pvrioda* 


' Char atoady abowad a aifalfioant fall 
in wiiuutT aodlw la.patiaat iiaoaiwijii 3 11^ • ®C 
5% naartroaa /day ani a lit, imtr&m * 1 lit. of 
iaotoaio aalina# wblla tbara was no significant dhanga 
bba wtiBMTf sodiuB on tba fimfe post cparatiwa day 
in patiants rtcaiviiig 2 lit. of isotonic salina ♦ 1 m 
Of 9% daitfosi. Bat a signif leant risa in wina mAhm 
m the Hud & Illid poat oparatiya days. /Itosttlt of 
cmr study for urinary sodiun is ainiiar to tbo findings 
Ilf fiiBi Shirts, mk MSllim M.B. & Fraidi Brmm 13. 


cAXoulatad for our patisuata 









WBopMs* la •§*!*•% i©B ( I, H. Theiaaa aad B. B.Horgaa t 
1979* Tht fall la todliw occurtd m. tk« 

flrgt po»t c^ratlire 4ay In iMRttaata raeeiv ln« 3 
lit. «E 5fl tetnwa. Atlaaat 130 mol/lit. ®f 
sodim csM.©rid« la to bt $iwm to ptmmt hypomi^ 
troiBlc Thottaa and Morgan (1979) oorndwiad fpoa 
thair studias that normal »alln® alojM ahould h# 
givan during th« aarly post operatiira pariod to 
avoid thf dtvtlipiMt of h^oiiat»nio. Xho proMiit 
■tudy ahoito that pationt racaiving 1 lit. of 5% 
dextroso 2 lit, of iaotonio aalino rosults in maixit* 
nonDt f3i piaana sodiud at pro c^orativa lavil. lhan 
planning a fluid rtginan it ahould not ha forgotton 
that third apace loasaa are not trau loaaax* aa th® 
fluid ia reabaearved unleaa tiiay are loot through 
uound drainage. 





Present study of 126 patient wexe 
done in M.UB. Medical College & Hospital, Jhansi* to 
see the effect of type of perioperative fluid infusion 
in Surgical patient post operatively on the following 
parameters. 

- Seium sodium ■ 

- i»erura potassium 

- Serum os!W)lality 

• ”ri nary volume ’ 

- Mrinary sodium excretion 

The patients were divided into throo 
groups, uut of 126 patient,: • 

• 45 received 3 lit. of 5^ dextrose. 

- 4& received 2 lit* of % dextrose 4-1 lit. of Isotonic 


33 received 1 lit. of 5^ dextrose + 2 lit. of isotonic 


saline. 


The conclusion derived were as follows t » 

^orum sodium - The nature of fluid has a profound 
effect on serum sodium., lev els> selt free eolution !«#. 
Dextrose causes hyponairsmia in' post operative period 

while with balanced 8elt"soli!tleP''te3eait sodium lev tie 
remained within the no*mal%ii0e i»'^post operatlvt; 
periods. , ' 







^ . Ijotaisiiffli » : ‘n^# -natuzii of fluid i« «* S^ ^ 

ciftxt3pose or isotonic saline has rK> effoct ©n texuQ pot*— 
fsi’im level* we fotmd a rise of ttzum potassium in all 


three 9 roups* 


3- MgiM...-gsgtolalitv - Patients receivins 3 lit. S% dextrose 
and these receiving 2 lit. dextrose + 1 lit* itotonie 
sailine showed a fall In serura osaioiality while tere was 
no change or insignificant rise in serum osiaolality in 
patient receiving 1 lit. dextrose ♦ 2 lit. isotonic 
saline. 

^ Urine volurae - Natore of fluid; has an effect on the 
urine volume in the early post operative period. There 
was an increased v urine volume in patien-U receiving 5^ 
dextrose only. But urine volume became equal in ail groupSf 
the second I. third fxjst operative days* 


- Xh e sal t ' free fluid ( i. e. de xtro se ) 


causes fall in urinary sodium excretion while rise is seen 
in patient receiving 1 lit# 5^ dextrose 2 lit. isotonic 

saline. : : ' 

Ihusf my study shows that infusion of 

salt free solution ti.e. 5^ dextrose) in post operative 
period leads to hyponatremia with fall in serum osmoiaitty 
and urinary sodium excretion. With infusion of balanced ; 
salt #olution» there is no hyponatremia & no fail in stnim; 
os}»olallty» which helps % recovery of patieait# 
censes are atributed to hypona ^mia and fall in ser^:;,!ji,^^^j 
esmolality* But exact ..c,aiite' hftt npt been establiehe^iiijt^t’^^^j^^ 
tKkmtLmmikik'm of '4t^ ,,rol#: ^ require ■ ' 
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